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Question #: 21 


Finish review 
1D: 50548 Which of the following symptoms is NOT commonly associated with multiple sclerosis (MS)? 
Corect 
T Hao question Select one: 
Double vision % 


Dysesthesia X 
Cognitive dysfunction ® 


Weight {v 


fluctuations Rose Wang (ID:113212) this answer is correct. Weight fluctuations is not a 


common symptom of multiple sclerosis (MS) 


| Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Multiple Sclerosis 


LEARNING OBJECTIVE: 
Identify common symptoms of multiple sclerosis (MS). 


BACKGROUND: 


Multiple sclerosis (MS) is a chronic, progressive, autoimmune disease of the central nervous system (CNS) 
which causes our immune system to attack the protective myelin sheath around the neurons, spinal cord, and 
optic nerves, These damaged myelin areas are also known as ‘lesions’ or ‘plaques’. After repeated damage to 
the myelin sheaths, MS can also cause axonal degeneration and neuronal cell death. This recurring damage 
interferes with the brain's ability to communicate with the rest of the body resulting in the gradual loss of 
bodily function. The pathology of this disease happens in a biphasic pattern, where the initial neural damage 
is from an immune-mediated phase that destroys the myelin, followed by the degenerative phases where 
long-term low-grade inflammation results in brain matter atrophy. During the early phase, the damage to the 
myelin sheath can be repaired. However, repeated injury to the damaged myelin areas results in chronic 
(permanent) lesions. These chronic lesions are more pronounced in the degenerative phase where 
neurological problems start to appear. The typical signs and symptoms of MS include difficulty walking, 
visual disturbances, weakness or clumsiness, fatigue, abnormal sensations or tingling, mood and cognitive 
changes, neuropathic pain, muscle or joint pain, and loss of bladder or bowel control. 


RATIONALE: 
Correct Answer: 


* Weight fluctuations - Weight fluctuations is not a common symptom of multiple sclerosis (MS). 


Incorrect Answers: 
* Double vision - Diplopia is a common symptom of multiple sclerosis (MS). 
e Dysesthesia - Dysesthesia is a common symptom of multiple sclerosis (MS) 


* Cognitive dysfunction - Cognitive dysfunction is a common symptom of multiple sclerosis (MS). 


TAKEAWAY/KEY POINTS: 

The typical signs and symptoms of multiple sclerosis (MS) include difficulty walking, visual disturbances, 
weakness or clumsiness, fatigue, abnormal sensations or tingling, mood and cognitive changes, neuropathic 
pain, muscle or joint pain, and loss of bladder or bowel control. 

REFERENCE: 


[1] MS Society of Canada, About MS. https://mssociety.ca/about-ms. 
[2] Diagnosing MS: National Multiple Sclerosis Society. htip://www.nationalmssociety.org/Symptoms- 
Diagnosis/Diagnosing-MS. 

[B] Namaka M, Ethans K, Esfahani F. Multiple Sclerosis. In: Compendium of Therapeutic Choices. Ottawa, ON: 
Canadian Pharmacists Association, https://myrxtx.ca. 
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[4] National Multiple Sclerosis Society. http://www.nationalmssociety.org. 
[5] Bainbridge JL Miravalle A, Corboy JR. Chapter 39 Multiple Sclerosis. Pharmacotherapy A Pathophysiologic 
Approach. McGraw-Hill. 


The correct answer is: Weight fluctuations 


JK, a 28 year-old female, was recently diagnosed with Relapsing Remitting Multiple Sclerosis (RRMS). She 
comes to your clinic today to ask for your advice. JK wants to know if there is anything she can do to relieve 
some of her MS symptoms. Which of the following is an appropriate recommendation for JK? 


Select one: 
A. JK should avoid exercising because she is at risk of a fall-related injury ® 
B. JK should make frequent trips to the sauna because it can help her sweat and feel better X 


C. JK should practice yoga and v 


dtn te reite her Rose Wang (ID:113212) this answer is correct. Stress can also 
y Ea exacerbate MS symptoms. JK should practice stress reduction 
techniques. 


D. JK should spend a lot of time sleeping to ensure she gets enough rest 3 


E. JK should always wear multiple layers of clothing, especially in the winter, to avoid getting sick * 
| Correct 
Marks for this submission: 1.00/1.00. 
REFERENCE: 


PharmAchieve lecture on Multiple Sclerosis. 


The correct answer is: JK should practice yoga and meditation to reduce her stress load 


is a 55-year-old female with a long history of multiple sclerosis (MS). About 5 years ago, she was 
initially diagnosed with relapsing-remitting MS (RRMS) and started treatment with disease-modifying 
therapy (DMT). A few years later, JT's MS transformed from the waxing and waning form to the 
progressive form. She was diagnosed with secondary progressive MS (SPMS). Initially, when she was 
diagnosed with SPMS, JT would have infrequent relapses and remissions in her symptoms. Now, JT 
reports that she no longer has relapses and remissions and that her symptoms are progressively 
getting worse. Her family physician tells you that she currently does not present with any 
inflammation. He calls you to ask what treatment to initiate for JT at this time. 


Which of the following treatment options is suggested for JT at this time? 


Select one: 


Discontinue curfent drug therapy and initiate ocrelizumab because it is beneficial for patients with * 
secondary progressive multiple sclerosis (SPMS) 


Discontinue current drug therapy and initiate alemtuzumab because it is beneficial for patients with X 
secondary progressive multiple sclerosis (SPMS) 


Add ocrelizumab to existing drug therapy because it is beneficial for patients with secondary x 
progressive multiple sclerosis (SPMS) 

Discontinue current therapy and start {v 3 

siponimod as it is beneficial in patients Nao de O: A ians i 
EO E OEE correct. Siponimod could be used in secondary 
sclerosis (SPMS) progressive multiple sclerosis (SPMS) to delay 


physical disability 


Marks for this submission: 1.00/1.00. 
TOPIC: Multiple Sclerosis 


LEARNING OBJECTIVE: 
Understand the treatment options for secondary progressive multiple sclerosis (SPMS). 


BACKGROUND: 


An acute episode of multiple sclerosis (MS), known as clinically isolated syndrome (CIS), happens when the 
patient experiences symptoms of MS for the first time without a confirmed diagnosis. CIS may progress to a 
subtype of MS following a second attack. There are 3 other subtypes of MS: relapsing-remitting multiple 
sclerosis (RRMS), primary progressive multiple sclerosis (PPMS), and secondary progressive multiple sclerosis 
(SPMS). MS symptoms can wax and wane (relapse and remission) at disease onset (RRMS) or can be 
progressive from the start (PPMS). Specifically, relapses are defined as periods of pro-inflammatory states 
where the body mounts an immune response to itself. A relapse can also be termed as an attack. flare-up. 


Question #: 24 


1D: 50531 
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Fag question 


episode, or exacerbation, as they are all synonymous terms. Remission is when there is either complete or 
partial resolution of symptoms with no inflammation. Progression is when symptoms get worse despite little 
to no inflammation or when the relapse and remission phases become difficult to distinguish. Most patients 
will be diagnosed with RRMS, where early in the disease course, relapses are frequent but diminish over time. 
Later in the disease course, it can transform from the waxing and waning form to the progressive form, which 
is known as SPMS, or stay as RRMS. During the early courses of SPMS, patients may still have relapses and 
remission phases, but over time this will diminish as well. Unfortunately, there is no cure for MS; however, 
there are therapies that help delay the speed at which the disease progresses, manage the symptoms, and 
reduce the severity of the recurrent attacks by reducing the inflammatory process. Sadly, patients that 
experience the progressive types of MS (PPMS, SPMS) will benefit very little as these therapies target the 
inflammation in the disease, yet there is little or no inflammation in the progressive forms. In RRMS, disease- 
modifying therapy (DMT) should be initiated upon diagnosis, as opposed to waiting in CIS. Unfortunately, in 
the progressive types of MS (PPMS, SPMS), DMIs have little to no effect on disease progression unless 
relapses occur. It is unclear if a patient's current DMT should be continued after RRMS transitions to SPMS. 
Currently, guidelines recommend that treatment with the patient's current DMT may be maintained or 
escalated if their SPMS is still active (new MRI lesions or relapses may still occur in the beginning after 
transitioning from RRMS) but should not be initiated if they have stable SPMS (no relapses or disability 
progression). However, in PPMS, there is only one DMT (ocrelizumab) available for use that has proven 
efficacy (25% reduction in 6 months compared to placebo). Rituximod may be considered as an alternative, 
off-label DMT in PPMS if cost is an issue. Siponimod can be used in SPMS to delay progression of physical 
disability. It is usually prescribed by a specialist given the serious side effects associated with its use and 
regular monitoring that needs to be done. 


RATIONALE: 
Correct Answer: 
© Discontinue current therapy and start siponimod as it is beneficial in patients with secondary 


progressive multiple sclerosis (SPMS). - Siponimod could be used in secondary progressive multiple 
sclerosis (SPMS) to delay physical disability. 


Incorrect Answers: 


* Discontinue current drug therapy and initiate ocrelizumab because it is beneficial for patients 
with secondary progressive multiple sclerosis (SPMS) - Siponimod could be used in secondary 
progressive multiple sclerosis (SPMS) to delay physical disability. 


-ontinue current drug therapy and initiate alemtuzumab because it is beneficial for patients 
with secondary progressive multiple sclerosis (SPMS) - Siponimod could be used in secondary 
progressive multiple sclerosis (SPMS) to delay physical disability. 


Add ocrelizumab to existing drug therapy because it is beneficial for patients with secondary 
progressive multiple sclerosis (SPMS) - Siponimod could be used in secondary progressive multiple 
sclerosis (SPMS) to delay physical disability. 


TAKEAWAY/KEY POINTS: 
Siponimod could be used in secondary progressive multiple sclerosis (SPMS) to delay physical disability 
REFERENCES: 


[1] MS Society of Canada. About MS. https://mssociety.ca/about-ms. 

[2] Diagnosing MS: National Multiple Sclerosis Society. htip://www.nationalmssociety.org/Symptoms- 
Diagnosis/Diagnosing-MS. 

[B] Namaka M, Ethans K, Esfahani F. Multiple Sclerosis. In: Compendium of Therapeutic Choices. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 

[4] National Multiple Sclerosis Society. http://www.nationalmssociety.org. 

[5] Bainbridge JL, Miravalle A, Corboy JR. Chapter 39 Multiple Sclerosis. Pharmacotherapy A Pathophysiologic 
Approach. McGraw-Hill. 


The correct answer is: Discontinue current therapy and start siponimod as it is beneficial in patients with 
secondary progressive multiple sclerosis (SPMS). 


You are a community pharmacist hosting an influenza clinic day in your local community. Your 
assistant tells you that a patient has come in requesting counselling from the pharmacist. RB is a 36- 
year-old male who is a regular patient at your pharmacy. He has a past medical history significant for 
relapsing-remitting multiple sclerosis (MS) and is currently taking fingolimod 0.5 mg PO daily for the 
past 3 months. He wants to get his flu shot today but has a significant fear of needles. He prefers 
another route of vaccination if possible and has read about the FluMist Quadrivalent® online. He asks 
you if you have it available and, if so, whether you could administer it for him today. 


Which of the following options is the most appropriate to suggest to RB at this time? 


Select one: 
Administer FluMist Quadrivalent® (live, attenuated influenza vaccine) because RB has a high risk of % 
complications from influenza 


Offer to administer FluMist Quadrivalent® (live, attenuated influenza vaccine) when RB has taken ¥ 
fingolimod for at least 6 months 


Offer to.administer Fluzone w 


Quadrivalent® (non-live Rose Wang (ID: 113212) this answer is correct. Patients with 
influenza vaccine) for RB multiple sclerosis (MS) should receive their annual influenza 
instead vaccine (non-live) to prevent complications from the flu. 


Suggest RB discontinue fingolimod therapy temporarily so that you may safely administer FluMist  % 


Qnadrivalant® (live attantiatad inflianza wacrinal 
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Marks for this submission: 1.00/1.00. 
TOPIC: Multiple Sclerosis 


LEARNING OBJECTIVE: 
Identify contraindications to the use of live vaccines with fingolimod. 


BACKGROUND: 


Fingolimod is a sphingosine-1-phosphate (S1P) receptor agonist that blocks the migration of lymphocytes 
from the lymph nodes, reducing inflammation. It is a prodrug that must be phosphorylated to become active. 
It is given orally once daily with or without food. It is generally well-tolerated but some common side effects 
include nausea, diarrhea, increased liver function tests (LFTs), headache, and flu-like symptoms. Although 
rare, there have been reports of increased risk of progressive multifocal leukoencephalopathy (PML), macular 
edema, bradycardia, skin cancer, varicella zoster virus (VZV) infection, and hepatic dysfunction. Because of 
this increased risk of bradycardia, patients are required to take their first dose in the presence of a healthcare 
practitioner with resources to manage symptomatic bradycardia, They are also required to do this if there has 
been >14 day interruption in their therapy. Fingolimod is also a CYP3A4 and CYP4F2 substrate, can prolong 
the QTc interval (especially when used concurrently with other QT prolonging drugs such as amiodarone, 
macrolides, fluoxetine, quinidine, TCAs, venlafaxine, escitalopram, citalopram), and can enhance the AV- 
blocking effect of lacosamide. Therefore, it is contraindicated in patients with a history of MI, angina, stroke, 
TIA, decompensated HF, type Il second or third-degree heart block, concurrent use of class la (quinidine, 
procainamide) and class lil (amiodarone, dofetilide, dronedarone, sotalol) antiarrhythmics, 
immunocompromised patients, active infection, severe hepatic impairment (Child-Pugh Class C), and in 
pregnancy. Fingolimod is one of the agents that have a higher incidence of PML secondary to JC virus 
infection. Caution is advised when switching to another agent with similar risks such as natalizumab, 
ocrelizumab, and dimethyl fumarate. Live vaccines should be avoided throughout fingolimod therapy and for 
2 months after. 


RATIONALE: 
Correct Answer: 
e Offer to administer Fluzone Quadrivalent® (non-live influenza vaccine) for RB instead - Patients 


with multiple sclerosis (MS) should receive their annual influenza vaccine (non-live) to prevent 
complications from the flu. 


Incorrect Answers: 


* Administer FluMist Quadrivalent® (live, attenuated influenza vaccine) because RB has a high 
risk of complications from influenza - Live vaccines should not be administered to patients taking 
fingolimod. 


Offer to administer FluMist Quadrivalent® (live, attenuated influenza vaccine) when RB has 
taken fingolimod for at least 6 months - Live vaccines should be avoided throughout the duration 
of fingolimod therapy and for 2 months after. 


Suggest RB discontinue fingolimod therapy temporarily so that you may safely administer 
FluMist Quadrivalent® (live, attenuated influenza vaccine) - To avoid the risk of relapse, it is not 
recommended to discontinue disease-modifying treatment for multiple sclerosis (MS). 


TAKEAWAY/KEY POINTS: 
Live vaccines should be avoided throughout fingolimod therapy and for 2 months after. 
REFERENCES: 


[1] MS Society of Canada. About MS. https://mssociety.ca/about-ms. 

[2] Diagnosing MS: National Multiple Sclerosis Society. htip:/Avww.nationalmssociety.org/Symptoms- 
Diagnosis/Diagnosing-MS. 

[3] Namaka M, Ethans K, Esfahani F. Multiple Sclerosis. In: Compendium of Therapeutic Choices. Ottawa, ON: 
Canadian Pharmacists Association. https://mynxtx.ca. 

[4] National Multiple Sclerosis Society. http://www.nationalmssociety.org. 

[5] Bainbridge JL, Miravalle A, Corboy JR. Chapter 39 Multiple Sclerosis. Pharmacotherapy A Pathophysiologic 
Approach. McGraw-Hill. 


The correct answer is: Offer to administer Fluzone Quadrivalent® (non-live influenza vaccine) for RB instead 


AM is a 60-year-old male who is a regular patient at the neurology clinic where you work. He arrives 
today for his appointment with the neurologist. You spoke to AM a few days ago over the phone, and 
he told you that his young grandchildren are visiting him for the summer. AM has a 1-year history of 
multiple sclerosis (MS), which has largely been controlled with interferon beta. Lately, he has 
experienced difficulty walking which has been interfering with his daily activities. AM would like to 
go on walks with his grandchildren and asks you if there are any treatment options that may benefit 
him. He does not want to stop his current therapy if possible. You tell him that you would discuss the 
options with his neurologist. 


Which of the following agents can be used as adjunctive therapy to help patients with MS improve their 
walking ability? 


Select one: 
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Fampridine v 

Natalizumab > 
Rose Wang (ID:113212) this answer is incorrect. Fampridine can be used as 
adjunctive therapy to help patients with multiple sclerosis (MS) improve their 
walking speed and ambulatory function. 


Alemtuzumab * 


Marks for this submission: 0.00/1.00. 
TOPIC: Multiple Sclerosis 


LEARNING OBJECTIVE: 


Identify which agent can be used as adjunctive therapy in patients with multiple sclerosis (MS) to improve 


their walking ability. 


BACKGROUND: 


Fampridine or 4-aminopyridine is available in Canada as dalfampridine (ER formulation of famoridine). It 
works as a non-specific potassium channel blocker to improve conduction in demyelinated neurons to 
strengthen skeletal muscle fibres and improve walking ability in patients with multiple sclerosis (MS). It is 
given orally every 12 hours, with or without food, and must be swallowed whole. Side effects include 
insomnia, urinary tract infections, weakness, headache, dizziness, and nausea. It is a substrate of CYP2E1 and 
OCT2 transporter. It may cause seizures at high levels and caution should be advised if taken with 
concomitant OCT2 inhibitors such as carvedilol, cimetidine, metformin, propranolol, quinidine, or varenicline. 
Dalfampridine is contraindicated in patients with a history of seizures, concurrent use of other forms of 
dalfampridine, mild-severe renal impairment (CrCl 80 mL/min. or less), and other agents that lower the 
seizure threshold such as bupropion, ethanol, which is also a CYP2E1 inhibitor, and OCT2 transporter 
inhibitors. 


RATIONALE: 
Correct Answer: 


+ Fampridine - Fampridine can be used as adjunctive therapy to help patients with multiple sclerosis 
(MS) improve their walking speed and ambulatory function. 


Incorrect Answers: 


© Mitoxantrone - Fampridine can be used as adjunctive therapy to help patients with multiple sclerosis 
(MS) improve their walking speed and ambulatory function. 


e Natalizumab - Fampridine can be used as adjunctive therapy to help patients with multiple sclerosis 
(MS) improve their walking speed and ambulatory function. 


+ Alemtuzumab - Fampridine can be used as adjunctive therapy to help patients with multiple sclerosis 
(MS) improve their walking speed and ambulatory function. 


TAKEAWAY/KEY POINTS: 


Fampridine can be used as adjunctive therapy to help patients with multiple sclerosis (MS) improve their 
walking speed and ambulatory function. 


REFERENCES: 


[1] MS Society of Canada. About MS. https://mssociety.ca/about-ms. 

[2] Diagnosing MS: National Multiple Sclerosis Society. htip://www.nationalmssociety.org/Symptoms- 
Diagnosis/Diagnosing-MS. 

[B] Namaka M, Ethans K, Esfahani F. Multiple Sclerosis. In: Compendium of Therapeutic Choices. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 

[4] National Multiple Sclerosis Society. http://www.nationalmssociety.org. 

[5] Bainbridge JL, Miravalle A, Corboy JR. Chapter 39 Multiple Sclerosis. Pharmacotherapy A Pathophysiologic 
Approach. McGraw-Hill. 


The correct answer is: Fampridine 


Which of the following is NOT considered to be a sign or symptom of Multiple Sclerosis (MS)? 


Select one: 
A. Developmental v 
delay befow AS Rose Wang (ID:113212) this answer is correct. MS is typically associated 
E E with individuals that are between 15-60 years old and does not affect 


individuals below 15 years of age. 


Numbness in the limbs % 
Blurry or double vision % 
Slurred speech % 


D fe) fh Gel 


Issues with bladder and bowel functions * 


| Correct | 
Marks for this submission: 1.00/1.00. 
REFERENCE: 


Jovaisas B (Ed.). Multiple Sclerosis (CPhA Monograph). In: Compendium of Pharmaceuticals and Specialties 7th 
edition. Canadian Pharmacists Association Ottawa, Canada (2014) 


The correct answer is: Developmental delay below 15 years of age 
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